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(57) Abstract: Liquid is supplied by a supply mechanism (72) to between a lens (42) and a wafer (W) on a stage via a supply port 

(36) on one side of the lens (42), and the liquid is recovered by the recovering mechanism (74) via a recovery tube (52) on the other 
1^ side of the lens (42). When the supply and the recovery of the liquid are carried out concurrently, a liquid (always recirculating) of a 

specified amount is retained between the lens (42) and the substrate (W) on the stage. Therefore when an exposure is made (pattern 
fT) transfer onto the substrate) with this condition kept, an immersion method is applicable to allow a pattern to be transferred on the 
1/^ substrate with a good accuracy. When the liquid leaks out from under the lower end (32g) a peripheral wall, the liquid not recovered 

is recovered by an auxiliary recovering mechanism (76) via a slit (32h3 or 32h4)- Accordingly, no liquid will remain on the substrate. 
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3 (Ill3-^(*lll^-l±-r\ I1!6#M) lCcl:oT±Tl^lRr#fe(-1iJife^Jt^■C^^'So # 

:>'^l^m-r'Sl3R?li^=l«<!: LT(DSM^m^«7 6(zit3^$;Ky-c:S^iS't?^6 9 

11X16 0i~6 O4 7b<^;K-?^^i^$I$tb-Cl^'g.o ^T(D/^;U3?^6 2 d 

aiLfcliSft^^U— h22a~22d) ±-X?U>X4 2(DT4MJ: yiCDjiS* 

xyKfj^mtz-^^^ m 8 #M) <!: s lagp 32b i^(7)±$p^rBiA^'ai± «b y . ^ 

X^Jvh (32hi~32h4 (Dl^-fM^) rtlC^$ffl'i=iJ^■eeRl^±(f e>;tX^<!: 

^ o 
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m i±m) lcIp|J^)^or±T:^lRll::^;f^•?>t^i^m$;f^f=?L$:^^Lrx'^7 uo-s o 

T&.mz\t. i^MyX;U8 53. 8 54 *^^tL^';t^iS(t^);^^TL^'5o m^\-t 

'^t^-^^Xl^W. Hif^iiCDX'J 'yW32hi. 32h2 -f-^^^LCDjfil^lC^,, 

|i|5(Cfcl^T. U/>X4 2 <!: 4 O (Z>7^— /"^gP 4 O h t (OfiiiZit \^ X ^ 
2 <^I^I-|SW7b^iiji36y s i^U>X4 2(C^»$;Kfc->S*(D^UXA4 4 A. 4 

Ml::. 4 O O'b'^n 4 O a < XtlSP 4 0c (DTiffiCDja^lCli, 
4 0(r>P^Ut^Ut'^M^-t^7Y.^l5\^\zmXS^ — 1li(OWMi^Ar 0 d. 4 O e 
WJi)c^^^Tl^'i)o c:;h.e)(DSfifL4 O ds 4 O e -^tL^^lCOl^tJ (StFi^CD^ 
M'J) cDSSPlci*. il:^:>'gXA4 6 As 4 6 B7E)^^-^n^>LiBB^;h.. M^4 

OlcIll^$tLTl^'So 

^M4 onSPI::!*. — ;^<Da:®fL4 0 dlc^lRlLT. Ml^^9 O aTb^lBS^ 
tLrL^'So Sfc. ^^40H§|ilCli, ife:^(DS:jifL4 O elC^lRlLr. R^Jt^ 
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9 o a tt=^izmMi^Lm:^iii^^mf^-t^s:^m9 o b7bt@aa^;f^xl^^o m 

MI^^QOas gpfe^QOb. :;^'jXA4 4A. 4 4 B;&a^~il^ 'J XA 4 6 

A. 4 6B^#^■^^ ■f5IJ;^(*!f#^¥6-2 8 3 4 O S-l-^fEJtU^CltLlC^J^x-r 
'i)*ia4#i^ll5. 4 4 8. 3 3 2-^l||Zg@^$;h.«g)*a>«!:l^l^(7)^AW:3^xe<D 

.^iiim^iii^'^mik^m^lii^ (9 0a. 9 0 b) tsii^^t^=^(Oft^o 
^OMj^Mm^tii^ (9 0 a, 9 0 b) (D§:tft^9 O b omtiX&^M^.ir 

ji hx-T— ix3 o;Ro:'^x/\7ts;u^^7 0(Z)z^:^iR]^(35#Sb. RU2^X7z:fs^ 

M2 0(is #w#viiS^i±l^ (9 0 as 9 0 b) ^ffl l^T Z ■ hX^^— i^^ 3 

o&i;r;7x/\7tN;u^^^7 oa>^l!)^^j^-r<S::«!:(Ccfe y . MBJ^fe i La>M*\rMi|it 
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-r^^^o 2 1 F^ICI*. '^m-t^M^mtftrnz. ;^Jt-tz>tl-3 S a. 

3 8 B0tim^^f}^h>mib^^}^B.^t lx>X4 2<7>T:^a)7Ka>^*L(D'|ffS 

>-(ta)iixM \-y7t-i3 7.itms mmm^ c^aiti^^-^t;). i^a 

9 0 b) otmmmfd:iiiz^m-r^}^m.mmwi.'&uih-r^fcisb(omm 

[Sia^m-mmn^mizt-oxmrnizmm-t^o 

7b^^ X / \ w± (0 mmm^ izm$ii-^^x'^j^/\\Ntmm^^^ts •^x/\w_t(D 

7K(Z);a^^''^ ii^^ommWL) Itmi Aiz^^^%><^oiztd::i>o Z^mi Alz 
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icfcit^^x h:p:i-—ti^^m.ito:ii/\wmmt}^ih±mizAztzi-i-irjtitz}^t 



wo 2004/053955 PCT/JP2003/0 15675 

X / \ w (D a fefi fij ^ i^M (c ^ -r § JJXH ^ ^b ^, ^ * ;h, r t ^ -i, o 



wo 2004/053955 PCT/JP2003/015675 

45 

EGA (X>/\>;?. K " -yp— ■ T^'l'^ > h) t|CD'^xy\T^'<-?* > h 

1 9 lcJi^$#^.RlT^(D^7Kiia(c'^7xy\xT— ixws T ^^m-t^o 

g| 8 A C(D|&7ma(^Ox/\XT— vWS TTb^^^KiLfcih^CDJl^llTb^^^ 

$tLrL^'g)o ^(7)1118 A (CfcLxTs i^^PUf*. J^f^^- *y h P U (DMM 4 O 

1-6 04 "kit K.fzn^mn.'&m^ir ^ o ^tz. zot^. ^mm'^mzoit. 

'^(D7K<D#^$&^^Td Clitic <fc or. ■^a)^FB^^<D7K>itcL^ii^7!)Mcfr-5 C t 
r L * d CD ^RSih-r -5 - <!: -e ^ o 
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mM3 2 f (D^aigPS 2 g t&m-^—<^^FMt<DmO<7 ^)T^>7s (MM) 
113 2 f (J)^th$P3 2 gT(7)^ y y^>X (M) 7!)^t)MalL^C< < Tjf^o * 

fc. CKDit-^s y T^>Xli 1 ~2mm|IJt7^(D-?f7K(*^(7>S®3i;:'](::cfc-o 

Tt,Jilii3 2f (^tbgPS 2 g) a)p«g$P(Z-fSit$:fL-§,o 

^fiJ^^a2 0(i. XT-i^fiJiP^Ml 9[cJi^^#;^, ^Xy\W_t(DFJT^<i 

'So 'tCfc. HIS A^C;^$;}^'il$&7X^^lMiSA^^)'i'X/\X7"— i^WS T^^S!l•r 
-g).i:#IC. ^m^-v h P ua)T<D;S;SfI1^7!)^^Ma)!J>^b- h 2 2 a ir^^x/xw 

^tefesttriZliOX y 'j/h32hi~32h4 L/cK^P^^l (cj: y #X y H 

P*3lcJ^ISa>^mA^'iJRL^ji*;h.'S«i:. '^5rt)<Z)>^^^^^•^TL^^j:l^ii^lc(d:. 
CDSL^K^^^i:^ <»:<!: tic. #X y h(DT:'^*<mi±(C''J:-i)fc^;K35^& y . Z(D 
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T— vws TT&^^^ib-r'Sl^lc, 2 o Id;. 7 4<z><^S!}^ 

m<^d:^-^m.(D7\<.tiK mzmfz-^^^j^:oiz, ymmmz^m-t^/iji^ye 

^iSf -S/^^uz^^e 2 a L. ^^i-^:/ K p u(cp LTHtriB^i!i:;^iRi 
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-PIEibSn 1 ;5t?/'^7X/\;^T— i?iEib$P2 4^^Lr U^^^UX-r- 
s T(DY|fi:^iRi(7)^ibjiSv r (t'^x/NXT— i^ws Ta>Yfft:>^inia>^i!iaiJg 

^ffi:^lRls ^''ci:*:)^'t7X/\w<D^lli:^lRl(cPLTs JSf^^--;/ h P U^ft^l'JA^ 
?>H^Ii|lJ(-lRl7b^or> 'i'X/\wa)^i!):SriB|«!:PD:^Inl (+y:^|b]) (::^t!j-r'§)7K 
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7K<D}MM. /^s:^j:if(cJ:oT(*s Jill 3 2 f (Z)l^tb§l5 3 2 g<D^ 

'^7X/\W<Z>^a:)^[SllcPLT. ■Wi^^S 8<0S^#jlCiSltt>*Lfc|Eli|X't5 2T~ 

IllilXL^tt-rC:. Jills 2 g(DHi|iJ(c3StbLyc;t<*l*. MlftHlilX't 6 OglCcfey 

X4 2(D±;MJ(::HU3i!i(D^FBl (aJEcD^FBl) tm^-t^f:i^. 7K(7)'!7X/\w(z 

(D^FBll*3lcIl]iiX^;Ks U>X4 2Tlcil]^■r'l>;I<i:7b^~'E^:l^<fc•5(-^i:o^:L^^o 
■tfi>t>%. ^ ^ h \^ X A 2.WiX . 7K<7)4'(D^>fl^llIi!R-r^J:d(cLT 

o-C'^x/\w±lc1S^$n'S/'?^z->(D^75^^^Mb-r -5 ^ «!: ^j^Cl^o 
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Ji^iie=^l±i?^ (9 0 as 9 0 b) <0\^-^\Z&'5<-^—h-:?:^ — i2 7s. 7|— h U 

•O o 

a. ±$IJ^^S2 01*. itm.m%mz> fr5!iLtc;a^-t2>-y-3 8 A. 3 8B 

;U^MATi: b>X4 2(DT:^^;^;K'g>7K(D;jSa«!:lctt-:5lNr±iB<D7Ka>;SJt 

mm^wi p^omx o-mt mm (Dmzn\-f^^7.hyt—-h7. ^m. 

d . ^fc. ^tlJ^P^a2 Oli, y 2 1 P»g(C|&^$tL'Cl^'5v fl3i!ifl>J|XMs 

:^ i«i (D - tiy <h liiiii CD ji^J c 1 1 ^ X h — :b X -fig ^ # ttJ -r o 
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f. ±mm'^w.2oit. ±isa. ~e. (D^aa^. ^mmtft^. pjf^mm-x! 

xmWi^^> U>X4 2 «t'^X/\W(i:(7)rBlcD7Xa)5SJt^'Ib-^7K(D}^tt(CjgE-r 

7^':/3^^ib$;K. '^7X/\w±(0-b±i> Ki^a h (l|2Sg(7)ISllfIl|!t<!r LT 
i/3 hODR^tiHz:*!^ Ki/a hCDffi3fe«!:(DFBia)'^x/\X7"— e^WS TCO v 

^KlCcfc^s va HFbIX^^;/ ev-^fib^tDl^lc^,. ^^^.-^v h P U Ic^ LT 
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mmX'&^o ca)ii-^t,s ±fiJiP^S2 Old:. X hi/a h(D»:3!cB#«!: 

;5>^a)'^xy\W(Z)^l!i:^|p|(c||LTs JSf^^-^y K P U(Dftl|iJ>5)^t)MiJlc^itj 

4 2 <!:'t>x/\w«!rCDrBll?Ox/\w«!:l^i;:^lRl (-Y:^|r|) lC7K>!)^%^;h>Tl^<?) d 

HIS B '^x/\wiCj^-r-g)X7^':/3^-T> K ■ X^-v >:J^^(DS3tMcD 
(t'(D'i7x/\xT— i^ws T t^m^—v h P U <i:(Df4aM^a)— -(JijTb^^^^ttr 

ir^t. ±mmmw:2oit. x7^-i?tij^^ai 9(cji^^#x.. RfT^(D#7K 

7.'T—iy\NSTt^^WiLtct^(D^mt<7r:^itlXi^^o CCDS 8 C(cfcl\r . 

mm 4 O0^i^mi&izfly— h 2 2 c fl)K±lC'(iS-r-S^iS7&^^4lf7WiM<!: $;fx 

Xl^^o 
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6 4[:i/'?;U^^6 2 a ^■^;K-€tL:rt- LT}ti|^^tiyciftife<Z)fiti^1 5 8 . 1tlSj(DfJt 

m^ns Gizmm-t^mi^<DmiKy X Jibuti: i:izjf:'z,x. ^mtft^^p Lto 
t^iz^-oxmw (7K) t:^i\s.-r^mi\sLmmiim^^^xi^^o 

ZL^ h 3 2 (DX 'J h 3 2 h 1 ~ 3 2 h 4 <i: ICcfc o TMSftHIM^iTbniJ^g 
ofc't7X/\w±a)^Sj*^|^.^ (HIJJX) -r c <!: # o ^^mmi^Blz 

^tz. mtftmm-i o o^i*. ^w^ts 6Ru^m.y xjus 53, s 54 miz 
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mt^Ut^=-^y h 3 ZCD^^OmnS 2 a ( CL (DM □ 3 2 a 

3 2 c. iiMiJll3 2 e. ;RUt^;h,iiiig#|Zcfc oT}f^J5!6$;h.^^5K[H]§p 3 2 b 

p u(Dmmiz±m{zm^xi^s^^^xi^^(ox\ mmmiz, ^:^^uic;jg-or^ 

ffipfe^Sl OOTii. fS^jfe^^PL (iEfiil(:i(d;b>X4 2) <i:':>x 
/\W<!:(DFHl(Z)7K(D;a^'ltfg(D||;IiJflt (SJt-l2>-b-3 8 A, 3 8 B t?it;IiJ$;K'i)) 
:RlX1Si$^^^P L (jE?ii(=(d:U>X4 2) t^Ji/\Wt(0m<D7KC0S.timm. 

iz&'^i^x. m^m^. Miii^mzit. mMi^Lm^ih^ ooa. 9 0b) m 

fc. :^^;^lRl-ilJ<t<Myic-etL-e>tiBS^;Kyi:2 0(D^Jt-tr>-y-3 8 A, 3 8 
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^itWi^ih^ (9 0 a, 9 0 b) $ffil^yc'^7X/\W0 37:^- — ■ U^U 

PL(DrJnifc (NA) ^ J; y ti Jin $ -a: C <!r -t; # . *.M{tm7b^^[S]± 
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^fZs m^ OA. HI OB7!)^e,^,:^3^7&^'l)J:alZ, ^jaa>|H]iiRIZfflUt,H'S^ 

}&lilM1=i(D^^&li]ilxiia3{)n '^7xy\wa>^l!j:^ini (mi oa. gii ob-??i* 

/ \w t (om ic A y iit^ CO ^ R&ih-r ^ c: «t i}<X o 

Sfc. 't7X/\w±(Dltife(Di^a h$Jli;j>;M?feLrl^'g)«l45|z, 0iJ;^(i±5!t 
0) III JjX^^i J; o T 7K ^ ^ ^ Ic (i lUlR -e # ^j: I \» S ;£)^^^ i: if^ . -151] ;^ 

J: y ^(DlililX-e^jJfTbNoyc. -r'^j:t:)*,M;h.|±i Lfc7j<A^^'t7X/\W_h;6Nt>I^S (HI 

X / \± (c L 7l<7b^~ O X/ ic m y 4,-0 ^ E&ih LX. Ox/ x^b^^^i^ 

^tzs ffi^fe^fil o o ic cfc 'g) it . fSi^jfe^^P L$tij|g-r'Sg=b'^x/\tjc7> 
i^^m^t Lr(Z)U>X4 2(DJ^SI^/>7£j:< i:=t,lsyiii^;{)NO«^xy\X7"— i;? 
WS T±a>'!7X/\wa®«!:(Z)PHl(Zfl)f^(D'l7 y T^>X^PiT/cig||3 2 f (5^ 
ttl§P3 2g) ^M^s *^-:3-?-a>^ y T^>X;{)<A h = 1 ~2mm^Jgi:/J\$ < 
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^[.tz^m-Q. ^m^-^y ^p^ (um^^^p Loi^mmm 3^)<•^x/\w7b^ 

MSt]:^U— h(2 2 3-22 d(DL^•r;t^7b^)i:(DrB^(c7K$^^^#■r^c.!:*<t!#. 

|fiyi?(;>>I^^-^O^i^|llig-r^C<l:;()<t?^^o h 2 2 a - 2 

2 d ^'t7X/\W<^CDlliPH1(*3mmJilTl^iS^$n■C^^^(Z)-^fs "t? X / \ WA^^jS^ 

a.-»^KPU imm^^^PL) ^DT:3^(cfe^^|^SIA^t>'^x/\WJb^^S^J.-^:/ 
0affl3S:^lcj: yR&ih^ti'So ^Cfc. 't7X/\^®,!:Mai!J>*'L/- ha® <!:(:: 1 m 

fSi$j.-»:y hP U i^§m^MPL(Dly>X4 2) t^WiZ^ ly— h t(DmiZ7K 

mxmmmizmwmm^-^:^ 1-3 2i^$p-x<07K<7)iit$&j&qiiii3^L/- h 

2 2a ±xmi^t^^(OX. ^J^/\\N±XyK0^^'^mihir^m'^(D<k o (c. 
7K J± JEi: ^ T* U X K 0) - SP 75)^ 1^ ^ ^ ;fx y -r ;K ^, ^i: L ^ o 
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mm.x<Dm^^nozLt=b-^miztd:^o 

iz^ ji)\.ym62a^ e 2 b^mmir^^^^ji^yommmm i±mjku±m^ 

t<D^Wi:i5\pHzmLx^m^-y [-pu(Dm:i5t'^i^my5iz^Wiir^7K<D^^^< 

m:f5Mm-:f5izi±m.-t^7.'j ks 2 hi j^u^^izmmr^m^m>\Rme Oi 

X'J 1-3 2 hi~3 2 h4, #xg hlCjiSLfeMSIillliiXle 0i~6 O4. 
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fgSlJ^=fe,^fc$i±^Z,!:i: Lr*,^L^o Z(om^lzlt. mW^U^^-v \-3 2 

-ri:i. JIMS 2 g(D^§iJlc3S{±}L-r. '^x/\w±(cJi#-r^7K^$^l>SLTs 

^fc. ±lB||]!iiJl^®-e(±. MI*:5^L/— ^7*5FM^iBe•r 
izm^itm^m^ (90 a. 9 0b) o^^'jz^iy—iyB^izmi^^&m^M 

h3 zmm07i^it. m^LtzM.s.0i^m'py^<Dmmmtnz^ ^) u^^H^o 
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C 0) d: a h P U0^iBff<!: -^x/nxT— vWS T (ckyiE 

SSCilis Mg|]>^U— h) (Dffi«i:(DPi^^iilSLT. •t7X/\P— KBt. T>P 

xmm.X'^^o ccDii-^. ':7x/\(DT>P— KiiSs P— Kiiairi*. $&7K& 
- Kfea<tT>P— R4ai:^-Sfe^i±s (It^iiMirP^.SO X\ts 

■m75)^oJl:^[3le5^•r#1£■r'§>.i:a(c. 'j7x/\x7^— >?wst (cfcyMcn^s 

5^7K. SMK^aMLr^Tor^,^l^o C<Dii^. -JtU>X4 2 0T^IC$&7K 
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(i^a hMilli) (cXT^y >^ ■ 7> K ■ X^A'>:J^jer$E¥Lfcf^. U>X4 
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3 8 A. 3 8B(DltiIiJi^^ (S^jfe^^ P L (b>X4 2) <t -t? X / \ W <t 0? PhI 

tOtLtc:bK Z<DiXt>k}lz, ±fiJ^^S2 0(*. ^B^m^P L (U>X4 

2) to:Lj\\Nt0m(DPi^0}^mmm^m\imz&'5i\x. ±m)^mmimm 
j\^R(ommm. oj^/\wos.mm<Dmmtd:ii^tmLxts^. m^omizit. 
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^/c. ±ummMmx-it^ ^mmmmzoit. i^mmmmt. i±tsmm 

Lr^,^L^o ;SJt^^bi^ife. J±:^^^bi^i!f/d:i: ^/^^^ — i: LT 

X ■ u^'J>'^^^flJip$^T■^r^,^l^o 

*fc7K(D;a^^^b (Jgjt^^^) 7&n m^.^tai^ (9 0a, 9 0b) (Di+5iJ[c 
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J&JS-tz>-b-3 8 A. 3 SBOmtilZ^r^l^XMM^ih^ (Q O a. 9 O h) 0 

i^itiiJ-f^OMiE^i: ^^^T d efc d I:: L r ^, <fc l^o 

2b<^Di>Jt^lc(d:. 7j«7>;SJt^^b (SJflt^) •V=l±:^^1b i^timm.) 
1) -r if L T MiE ^ a <fc 5 1- I*' ^ I ^ o 

m.(r>W^WL (c # ^ -i> ^ 1g«-r 'Set Tb^^fKxM -I) o Z <D cfc a ^Jj:*!^ Xf6.^-k\^ 
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(D3^tL;b^^^$Hri^'§)o Ja>lT> c:;t^t)(Dlll(ca-:5L^rl|2CDl|]5£ff^iHcfcMt^ 
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— ^v KPUCDfMiJcoi^ti^tf 5 s^:n'LT':7X/\w_h(C7K^Mtt$^$;h.'i>cfc-5(3, 

m^ 1 B(C;^$;tx^dc-5(::s 7Klca^p;KfcMlt (WTR) it. 0:L/\X'r—i> 

I A^mm-t^^mit^ mz7Kizmt>^fz^mttd:'Dxi^^o 
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ii^li. r;7X/\W(D3^i!i:^lS]^^lJ^'t7X/\±(cjit$g$;h.'&7K<7>/7^tt'5:^lRll*s HI 

WS T±(2)'t7X/\W«!:<DFHl^#trJilil3 2 f a)F'qgP^(Z)7K(Z)^5|^;RU~|ijJi!i<DlEl 
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P^^PdiftSl^^tLfc^KI*. V P ^\zm\^Xik^l5^(r>-mi5Xm':^<DU 

M=l=il^ckyillilX^;h.'§>o ■(it3^$*ifc7KI*. Ox/\W(D:ma:^lRl(^ 

*fc. 2 ommr^miz^i^x =h . m^^^tcyM^i^MXLtzUi^its 

(c^L-r'^x/\(D^S:^lRlCDtt:3^t:ll|ilR^H^o C(Dii^lcfcLN-r. Ox/\W 
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/^^ — XDlK^ft^ ^4R.<r>'y3V KMl^Cij^f — >(Z)lK^(c5fe±£:o-CfTt> 

^> hfIJ|E(DS?t<D/ci6(D0x/\A7^— vWS T(D^l!lg|$&l^. Spfe^m(Di/a 
^)^m^-v ^PU (JS^pfe^^P L(DU>X4 2) «!:':>X/\XT— VWS T 

±(D't7X/\w<!:a)PHl^#t^Mlll3 2 f (Z)i:^$|JlC':7X/\wcoSi!i:^lRl(^^:;^|p|) 
0)^^;^^|y7&^e)7XA^^tt$&^;t^s Ox/\w^^W$i±^|^|c b>X4 2 ,!:'t7X/\w 
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$&7j<^;Kfc7KG)-$P7b^^u>X4 2:£(Z>$fes^y X;ugp^tU[Hlilx'^5 2icj;orilf 
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